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Description 

* 

Background of the invention 

This invention relates to a unique siloxane composition which will cure to form a dielectric silicone gel. 
5 More specifically, the disclosed composition is especially formulated so that it will cure readily at ambient 
or elevated temperatures to form a silicone gel which can withstand very low temperatures (ca. -120°C) 
without a detrimental effect on the physical stability of the gel and its low temperature properties. ^ 

Description of the prior art O 
w The principal use intended for the gels formulated according to the present invention is as a dielectric W 
potting gel. The use of silicone potting compounds to encapsulate electrical assemblies is well 
documented. U.S. Patent No. 3,436,366 issued April 1, 1969, to Modic, describes how silicone materials are 
used to provide electrical insulation and various degrees of protection from thermal and mechanical abuse. 
The Modic patent also describes the possibility of formulating a dielectric potting compound using a ^ 
is polyorganosiloxane having only methyl and vinyl substituents. However, those substituents are arranged _J 
in such a way so as to promote a great deal of crosslinking resulting in significant tear strength. J— 

In particular, Modic teaches using an organopolysiloxane having methylvinylsiloxane and Si0 2 units. 
Both of those units promote a high degree of crosslinking resulting in a product having very little in ^ 
common with the supple gel of the present invention. Furthermore, the Modic material does not have the ^ 
20 unique low temperature property exhibited by the gels of the present invention. l 
U.S. Patent No. 3,020,260, issued February 6, 1962, to Nelson is perhaps more relevant to the present W\ 
invention. In Example 10 of that reference, a silicone gel formulated from siloxane copolymers having only yj 
methyl and vinyl substituents is described. 

More precisely, the Nelson patent teaches a method of formulating a silicone potting gel by reacting a 
25 blend of 86.95 parts by weight of copolymer (I) consisting of Me 2 SiO, MeViSiO and Me 3 Si0. 5 and 8.27 parts 
by weight of copolymer (II) consisting of Me 2 SiO, MeSiCVs and Me 3 Si0. 5 with 4.78 parts by weight of an 
organohydrogensiloxane crosslinker in the presence of a platinum catalyst. The symbol "Me" represents a 
"— CH 3 " radical and the symbol "Vi" represents a "— CH=CH 2 " radical. 

The silicone potting gel resulting from the Nelson formulation will form a dielectric silicone gel, but 
30 because of the ratios of the units employed and the presence of a unit having an internal vinyl function 
(MeViSiO), it will not have the structural properties and, hence, will not exhibit the low-temperature 
stability of the siloxane gel prepared according to the present invention. 

Omietanski in U.S. Patent No. 3,361,714, issued January 2, 1968, discloses certain "Comb" polymers 
and "Star" polymers having low temperature properties. These polymers are non-random polymers and 
35 have a generic formula 
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wherein R and R' are monovalent hydrocarbyl radicals, R 2 is a monovalent hydrocarbyl radical or" 
45 substituted monovalent hydrocarbyl radical, n is 0 to 25, m is 1 to 21, w is greater than zero, Z' is hydrogen 

or R 3 Si— , and Z is hydroxyl or R 3 SiO — . Omietanski teaches that fluids and elastomers cured with organic 

peroxides can be obtained which exhibit low temperature properties. 

Mindful of the properties and limitations of the silicone potting compounds known and described in 

the prior art, we endeavored to formulate a siloxane gel from a siloxane polymer having only methyl and 
so vinyl substituents. However, these well-known units have been combined in such a manner so as to 

provide a novel polymeric composition which will cure rapidly to a gel at ambient or elevated temperatures 

and maintain its gel properties at very low temperatures. 

Summary of the invention 

55 Accordingly, we have developed a curable siloxane composition comprising an intimate mixture 
consisting essentially of: 

(1) a polyorganosiloxane characterized in that it consists essentially of 80 to 96.5 mol % of {CH 3 ) 2 SiO, 
2.0 to 10.0 mol % of CHaSiO^s, 1.25 to 6.0 mol % of (CH 3 ) 3 SiO 05 , and 0.25 to 4.0 mol % of 
(CH 3 )(CH 2 =CH)SiO 0 . 5/ 

so (2) an organohydrogensiloxane having an average of more than one silicon-bonded hydrogen atom 
per molecule and no more than one silicon-bonded hydrogen atom per silicon atom and organic radicals 
selected from the group consisting of alkyl radicals having from one to six carbon atoms per radical, phenyl 
and 3,3,3-trifluoropropyl, said organohydrogensiloxane providing an average of 0.2 to 5.0 moles of 
silicon-bonded hydrogen per mole of silicon-bonded vinyl (1); and 

■65 (3) a platinum catalyst 
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H(CH 3 ) 2 Si[0Si(CH 3 ) 2 ] x 0Si(CH 3 ) 2 H 



in which x is 5 to 20. These organohydrogensiloxanes are used to make the preferred embodiments of this 
invention by crosslinking the preferred polyorganosiloxanes in the presence of a platinum catalyst to 

60 obtain gels. The most preferred ratio of silicon-bonded hydrogen to silicon-bonded vinyl is 0.5/1 to 0.95/1. 
The platinum catalyst employed in the present invention includes all of the well-known platinum 
catalysts that are effective for catalyzing the reaction between silicon-bonded hydrogen and vinyl groups. 
These materials include the chloroplatinic acid catalyst described in U.S. Patent No. 2,823,218, issued 
February 11, 1958, to Speier et al. r and the reaction products of chloroplatinic acid and an organosilicon 

55 compound such as those described by Willing in U.S. Patent No. 3,419,593, issued December 31, 1968. Also 
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Description of the preferred embodiments 

The siloxane gel of the present invention is essentially a defined polyorganosiloxane which is cured 
with an organohydrogensiloxane crosslinker in the presence of a platinum catalyst. 

The polyorganosiloxane is primarily comprised of dimethylsiloxane units (Me 2 SiO). The presence of 

5 this particular unit can vary from 80 to 96.5 mol % of the total siloxane units in the polymer, but optimum 

results are achieved when the dimethylsiloxane units comprise above 90 mol % of the polymer. £s 
A second unit of the polyorganosiloxane is monomethylsiloxane (MeSid.5). This unit provides ^ 
between 2 to 10.0 mol % of the total siloxane units in the polymer and good results have been achieved 
using MeSiO^s in an amount equal to 3 to 6 mol % of the polymer. 

;o The MeSiO^s unit is essential to imparting the unique low temperature property to the siloxane 

polymer. Without monomethylsiloxane units, the polymer chain would be composed of dimethylsiloxane £Q 
units only, and would crystallize at -40°C and remain in the hard crystalline phase at temperatures below 
-40°C. Monomethylsiloxane units randomly placed along the siloxane polymer chain enable the disclosed 
polymer to obviate the crystalline phase. Therefore, on cooling the novel siloxane polymers remain in the — ^ 

75 amorphous phase until the temperature reaches the glass transition temperature (Tg) of -123°C. The *^ 
siloxane polymers change to a hard glass phase at this temperature. 

A third unit is the trimethylsiloxane unit (Me 3 Si0 0 . 5 ). This moiety functions simply as an endblocker for 
the polymer chain. This unit can be employed within a range of 1.25 to 6.0 mol % of the total 
organosiloxane, but is preferably employed in a range of 2.5 to 5 mol % of the polymer. Jj} 

20 The final unit in the siloxane polymer is the vinyl-containing siloxane unit It is essential thatthis unit be ^ 
the dimethylvinylsiloxane (Me 2 ViSi0. 5 ) featuring the vinyl function in a terminal position. The primary gfj 
reason for using a terminal vinyl group instead of an internal vinyl group (i.e., MeViSiO) is to increase the 
cure rate. The rate constant of hydrosilation is doubled by going from the internal vinyl to the terminal vinyl 
group. The terminal vinyl unit also functions as an endblocker in conjunction with the trimethylsiloxane 

25 units discussed above. This terminal vinyl siloxane unit can provide 0.25 to 4 mol percent of the total 
organosiloxane units in the polymer. 

Because the terminal vinyl unit and the trimethylsiloxane units are endblockers of the organosiloxane ' - 
polymer, it is essential that all triorganosiloxane units provide no more than 10 mol % of the total 
polyorganosiloxane. 

30 Preferred curable siloxane compositions are those wherein the polyorganosiloxane consists 
essentially of 87 to 94 mol % of (CH 3 ) 2 SiO, 3 to 6 mol % of Cr^SiO^s, 2.5 to 5 mol % of (CH 3 ) 3 SiO 0 . s , and 0.5 
to 2.0 mol % of (CH 3 ) 2 (CH 2 =CH)Si0 0 5 , and especially polyorganosiloxanes consisting of 92 to 94 mol % of 
(CH 3 ) 2 SiO, 3 to 4 mol % of CHgSid s , 2.5 to 3 mol % of {CH 3 ) 3 Si0 0 . 5 , and 0.5 to 1 mol % of 
(CH 3 ) 2 (CH 2 =CH)Si0 0 .s. 

35 The vinyl functionality on the polyorganosiloxane will react with a suitable crosslinker in the presence 
of a catalyst and cure to form a gel-like substance. A suitable crosslinker for the polyorganosiloxane 
employed in the present invention is an organohydrogensiloxane featuring the reactive moiety, ==SiH. The . . >. rv ., 
required crosslinker will have an average of more than 1 silicon-bonded hydrogen atom per molecule and 
no more than 1 silicon-bonded hydrogen atom per silicon atom. The other substituents on the silicon atom 

40 will be organic radicals typically selected from the group consisting of alkyi radicals having from 1 to 6 *r\r&. 
carbon atoms per radical, phenyl and 3,3,3-trifluoropropyl. The quantity of crosslinker employed should be 
sufficient to provide 0.2 to 5.0 mols of =SiH per mole of =SiVi. A molar ratio within the range of 0.5/1 to 
0.95/1 has proved to be very satisfactory, butthat is a result of the functionality of the preferred crosslinkers 
which contain at least two =SiH moieties per molecule. 

45 An example of an organohydrogensiloxane compound which can be employed in the practice of the 
present invention is 1,3,5,7-tetramethylcyclotetrasiloxane which contains one silicon-bonded methyl group 
and one silicon-bonded hydrogen atom per silicon atom. This cyclic polymer is made by hydrolysis of 
MeHSiCI 2 . Another crosslinker is a dimethylhydrogensiloxane endblocked polydimethylsiloxane, 
. HW^SilOMeaSi^H, where x=1— 30. This polymer is made by cohydrolysis of HMe 2 SiCI and Me 2 SiCI 2 or 

50 equilibration of HMe 2 SiOSiMe 2 H and (Me 2 SiO) 4 . A further type of crosslinking composition is one which 
comprises a polymer of dimethylsiloxane units, methylhydrogensiloxane units and trimethylsiloxane units 
and which contains at least 4 and as many as 20 or more silicon atoms per molecule. This composition is 
made by equilibration of Me 3 SiO(MeHSiO) x SiMe 3 and (Me 2 SiO) 4 . 

The preferred organohydrogensiloxanes are those of the formula 
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Me 2 ViSiO 0 . 5 0.75 mol % 

Me 3 Si0 0 . s 0.95 mol % 

65 Me 2 SiO 96.30 mol % 
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applicable are the platinum hydrocarbon complexes shown in U.S. Patent Nos. 3,159,601, issued December 
1, 1964, and 3,159,662, issued December 1, 1964, to Ashby, the platinum acetyl acetonate shown in U.S. 
Patent No. 3,723,497, issued March 27, 1973, to Baney and the platinum alcoholate catalysts described by 
Lamoreaux in U.S. Patent No. 3,220,972, issued November 30, 1965. 

5 For any of the particular platinum catalysts selected, the practitioner will be able to determine an 
optimum catalytically effective amount to promote curing. Platinum catalysts have been used effectively in 
amounts sufficient to provide from about 0.1 to 40 parts by weight of platinum per million parts by weight 
of total formulation. We have found the particular platinum catalyst described in Example I of the patent to 
Willing, supra, to be particularly effective when employed so as to provide between 5 and 10 parts by ^ 

jo weight of the platinum atom per million parts by weight of the total formulation. 

In order to achieve a greater working time, the practitioner may want to vary the cure rates by the use ^ 
of certain classes of compounds well known in the art, such as the aromatic heterocyclic nitrogen f\ 
compounds, pyridazine, pyrazine, quinoline, 2,2'-biquinoiine, bipyridine, naphthyridine, quinaldine, dialkyl ^ 
formamides, thioamides, alkylthioureas and ethylene thiourea described in U.S. Patent No. 3,188,299, yj 

is issued June 8, 1965, the organophosphorus compounds as described in U.S. Patent No. 3,188,300, issued J 
June 8, 1965, benzotriazole as described in U.S. Patent No. 3,192,181, issued June 29, 1965, the nitrile fQ 
compounds as described in U.S. Patent No. 3,344,111, issued September 26, 1967, the halocarbons 
described in U.S. Patent No. 3,383,356, issued May 14, 1968, the acetylenic compounds described in U.S. 
Patent No. 3,445,420, issued May 20, 1969, the vinyl silazanes described in U.S. Patent No. 3,453,233, issued 

20 July 1, 1969, the sulfoxide compounds described in U.S. Patent No. 3,453,234, issued July 1, 1969, the 
stannous salts, the mercuric salts, the bismuth (+3) salts, the cuprous salts and the cupric salts described in 
U.S. Patent No. 3,532,649, issued October 6, 1970, the polymethylvinylsiloxane cyclics discussed in U.S. 
Patent No. 3,923,705, issued December 2, 1975, and others which may be known in the art. The patents 
cited above are included to show the methods of using the platinum catalyst inhibitors, the specific 0) 

25 platinum catalyst inhibitors and additional detailed description of platinum catalyst. yj 
The polyorganosiloxane, which is unique to the present invention, can be prepared by the cohydrolysis ... 
of the corresponding chlorosilanes or by equilibration of a combination of siloxane compositions that will 
give the desired mol ratio of components. This latter technique, employing potassium silanolate as the 
equilibrium catalyst, is preferred. 

30 A polyorganosiloxane, typical of the present invention, can be prepared by equilibration according to 
the following example: 

Example I 
Copolymer A 

35 A mixture containing 61.2 g of Me 2 ViSi(OSiMe 2 ) 6 OSiViMe 2 , 236.2 g of Me 3 Si(OSiMe 2 )20SiMe3 and 
937.4 g of (Me 2 SiO) x cyclics wherein x is 4 to 6 was equilibrated, with a N 2 purge, for one hour at 160°C 
'C^ihg^potassiuTti silanolate (KOSM as the' equilibrium caMyst in ~a ? ratio of 1K/2,500Si; While maintaining?? 
the temperature and stirring constantly, 765 g of a hydrolyzate containing MeSi0 1j; (21.3 wt.%), Me 2 SiO 
• ,^74-1 wtyo), and Me 3 SiO 0 . s (4.6 wt.%) was added slowly and the resulting mixture was allowed to;. 
40 ^equilibrate for three hours. The reaction mixture was neutralized with C0 2 antS -filtered. The polymer" 
demonstrated a viscosity of about 0.0002 m 2 /s. 

Copolymer B 

The equilibration procedure was duplicated using 61.2 g of Me 2 ViSi(OSiMe 2 ) 6 OSiViMe 2 , 24.7 g of 
45 Me 3 Si(OSiMe 2 ) 2 OSiMe 3 and 1853.3 g of (Me 2 SiO) x cyclics wherein x is 4 to 6 and 170.8 g of the hydrolyzate 
used in the preparation of Copolymer A. The reaction mixture was neutralized and filtered. The resulting 
polymer demonstrated a viscosity of about 0.002 m 2 /s. 

Formula Copolymer A 
so MeSid.5 9.0 mol % 

Me 2 ViSi0. s 0.75 mol % 

Me 3 SiO 0 . 5 7.25 mol % 

Me 2 SiO 83 mol % 

Formula Copolymer B 
MeSid.s 2.0 mol % 
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Copolymers A and B were then physically blended to produce polyorganosiloxanes having various 
viscosities and siloxane unit compositions. Two typical polymers resulting from such a blend include 



Polymer Blends I and II. 

Reference Components Mol % 

Polymer Blend I MeSiO^g 5.62 

ViMe 2 SiO 0 .s 0.75 

Me 3 SiO 0 .5 4.03 

Me 2 SiO 89.60 

Resulting viscosity, 0.00072 m 2 /s 

Polymer Blend II MeSi0 1>s 5.0 

ViMe 2 SiO 0 .5 0.75 

Me 3 SiO 0 .s . 3.82 

Me 2 SiO 90.43 



Resulting viscosity, 0.00074 m 2 /s 

Samples of polyorganosiloxanes denominated as Polymer Blend I and Blend II were formulated into 
gels according to the present invention by first weighing an appropriate amount of the polymer and adding 
the platinum catalyst The composition was stirred and the crosslinking compound was added. The mixture 
was then transferred to smaller containers for curing in a heated oil bath. 

Specifically, siloxane compositions were formed by mixing and curing Reference Polymer Blend I and 
Polymer Blend II with a crosslinker having the formula HMe 2 Si(0SiMe 2 )~ 14 0SiMe 2 H and a platinum 
catalyst prepared by reacting sym-divinyltetramethyldisiloxane with chloroplatinic acid as described in 
Example I of the Willing Patent, supra. The particular platinum catalyst complex we used contained 0.85. 
wt.% platinum. 

The penetration was measured in 0.1 mm units using a Precision Penetrometer with a 4.5 g probe 
^attached to a 1 5 g plunger. The penetration-ofthe probe' into a 50 g gel sample, cured for ^1/2 hour at 150°G;i 
was measured. Penetration readings were taken after 5 seconds. A high penetration reading (over 10.0 
mm) indicates a "soft" gel, whereas a low penetration reading (<3 mm) indicates a "hard" gel. 
* Cure time of the gel was determined using a Tecam Gelation Timer with a 7/8" spindle. The spindle was 
inserted in a 100 g sample immersed in a 135°C oil bath. Increasing resistance on the spindle was generated 
by the formation of the gel (curing), and the period of time necessary to trip the timer on the spindle was 
recorded. 

The low temperature properties of the gels were measured by a DuPont 900 Differential Thermal 
Analysis Calorimeter (DTA). A 20 mg gel sample, cooled to ~140°C with liquid nitrogen, was heated with 
the DTA at the rate of 10°C per minute. 

Tables I and II depict the compositions and characteristics of a number of gels made according to the 
claimed invention. 

From the foregoing it was observed that the gels prepared according to the claimed invention passed 
from a glass phase to a liquid phase at about -120°C (Tg). No intermediate crystalline phase was observed. 

Example II 

To illustrate the essential features of the polyorganosiloxane to be employed in the formulation of a 
siloxane gel according to the present invention, the following gel was prepared and evaluated: 

Comparative formulation 

Polymer A, consisting of ViMe 2 SiO-endblocked polydimethylsiloxane, ViMe 2 Si(OMe 2 Si) x OSiMe 2 Vi, 
having a vinyl content of 0.22 wt.% and a viscosity of 0.002 m 2 /s was mixed with Polymer B, consisting of 9 
mol % MeSi0 1>5 , 0.75 mol % ViMe 2 SiO 0 . 5 , 6.57 mol % Me 3 SiO 0 . 5 and 83.68 mol % Me 2 SiO f having a vinyl 
content of 0.27 wt. % and a viscosity of 0.00019 m 2 /s. Polymers A and B were blended in a ratio of 1 :1 by 
weight. 

Fifty grams of the polymer blend were mixed with 0.37 g of =S\H crosslinker having an average 
formula of Me 3 Si(OMe 2 Si)3(OMeHSi) 5 OSiMe3 and the platinum catalyst described in Example I of the 
Willing Patent, supra, 12 parts by weight platinum per million parts by weight of the final admixture. This 
procedure was performed in the same manner described in U.S. Patent No. 3,020,260, supra, Example 10. 
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30 



Part A 



40 . — , . Polymer Blend^li 50 g 

Platinum catalyst 0.09 g 
Part B 

45 

Polymer Blend II 45.11 g 

Crosslinker 4.89 g 

so (MeViSiO) 4 0.028 g 

To cure, parts A and B were mixed in a 1:1 weight ratio and the following properties were evaluated: 

Cure time @ 135°C 100 g=6.1 min 
55 • Penetration on sample cured 30 min. (a 150°C=4.5 mm 

Cure time @ 25°C=5 hours. 

A cured gel within the scope of the present invention and prepared according to the foregoing 
examples can be used advantageously as a conformal coating to protect electronic circuitry where low 
60 temperature stability is important, such as in aerospace electronics. Using a protective coating with low 
temperature stability is important because it has been observed that a physical change in the protective 
coating, such as from a gel phase to a crystalline phase, can disrupt and damage the enveloped circuits. 
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The resulting admixture was divided into portions I and II. Portion I was left at room temperature. It 
cured to form a gel in 45 minutes. Portion II was cured at 150°C for 30 minutes. 

The Penetrometer readings on the resulting gels were 4.1 mm. The phase transition temperature 
analysis using the differential scanning calorimeter showed phase transitions at -50°C and -120°C 
5 representing melting temperature and glass transition temperature respectively. These two transition 
temperatures indicate that the gels are capable of maintaining their low temperature structural integrity 
down to only -50°C. At temperatures below that point the gel hardens because of the formation of a 
crystalline phase. 

It is believed that the formation of the crystalline phase is a result of the absence of MeSiO, 5 in 
jo Polymer A. Furthermore, even though Polymer B had 9 mole % of MeSiO^s units, the resulting 
polyorganosiloxane was a physical blend of methyl and vinyl siloxy units and not a siloxane polymer 
composed of each of the required units. trs 
While the compositions of the present invention can be prepared by merely mixing the various |N 
components together in any desired fashion as previously described, it is often found most convenient to ^ 
t5 prepare these compositions in two separate portions packages which are combined at the time the |H 
compositions are to be converted to the cured gel state. In the case of the two-package formulation, it is «J 
convenient to include in the first package the organopolysiloxane component and the platinum catalyst £Q 
The second package can contain the organohydrogensiloxane, and as matter of convenience a portion of ^ 
the organopolysiloxane. In selecting the contents of the two packages, one should not include both the J 
20 platinum catalyst component and the organohydrogensiloxane component in the same package. 

The following example illustrates a preferred embodiment of the present invention. !5 

< 



Example 

Curable gel composition 

10 

Polymer Blend II 100 parts by wt. (|y 

Crosslinker 

(HMezSUOSiMes^uOSiMegH) 5.14 parts by wt 

Platinum catalyst .0946 parts by wt 

(MeViSiO) 4 .0294 parts by wt. 

35 As a matter of convenience, it is desirable to package the curable gel composition in two parts. The 
following shows the contents of each part: 
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Polymer 

(g) 



TABLE I 

Compositions and properties of gels using reference Polymer Blend I 



Gel formulation 



Cross- 
linker 

(g) 



Pt 

catalyst 
(ppm) 



Gel properties 



Moles SiH 



Moles SiVi 



Penetration 
(mm) 



Cure time 
(min) 



Tg (°C> 



to 



is 



20 



25 



50 
50 
50 
100 



1.47 
1.76 
2.08 
4.16 



10 
10 
10 
10 



0.5 
0.6 
0.7 
0.7 



21.0 
14.2 
7.2 



4.7 



TABLE II 

Compositions and properties of gels using reference Polymer Blend II 





Cross- 


Polymer 


linker 


(g) 


(g) 


50 


1.76 


50 

■ 


2.08 


50 


2.38 


100 


4.76 



Gel formulation 



Pt 
catalyst 
(ppm) 



Gel properties 



Moles SiH 



Moles SiVi 



Penetration 
(mm) 



Cure time 
(min) 



-120 



Tg (°C) 



30 



6 
6 
6 



0.6 
0.7 
0.8 
0.8 



22.5 
12.8 
6.7 



-120 



4.5 



35 



AO 
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50 
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Claims 
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1. A curable siloxane composition comprising an intimate mixture consisting essentially of: 

(1) a polyorganosiloxane characterized in that it consists essentially of 80 to 96.5 mol % of (CH 3 ) 2 SiO, 
2.0 to 10.0 mol % of CH 3 SiO,. 5 ,- *1t25 to 6.0 mol % of (CH 3 ) 3 SiO 0S , and 0.25 to 4.0..mol % of - 
(CH 3 ) 2 (CH 2 =CH)Si0 0 . 5 ; 

(2) an organohydrogensiloxane having an average of more one silicon-bonded hydrogen atom per 
molecule and no more than one silicon-bonded hydrogen atom per silicon atom and organic radicals 
selected from the group consisting of alkyl radicals having from one to six carbon atoms per radical, phenyl 
and 3,3,3-trifluoropropyl, said organohydrogensiloxane providing an average of 0.2 to 5.0 moles of 
silicon-bonded hydrogen per mole of silicon-bonded vinyl; and 

(3) a platinum catalyst 

2. The curable siloxane composition according to Claim 1 wherein the polyorganosiloxane consists 
essentially of 87 to 94 mole % of (CH 3 ) 2 SiO, 3 to 6 mol percent of CH 3 SiO, 5 , 2.5 to 5 mol % of (CH 3 ) 3 SiO 0 5 , 
and 0.5 to 2.0 mol % of (CH 3 ) 2 (CH 2 =CH)Si0 0 . s . 

3. The curable siloxane composition according to Claim 2 wherein the polyorganosiloxane consists 
essentially of 92 to 94 mol % of (CH 3 ) 2 SiO, 3 to 4 mol % of CrijSiO, 5 , 2.5 to 3 mol % of (CH 3 ) 3 SiO 0 5 , and 0.5 
to 1 mol % of (CH 3 ) 2 (CH 2 =CH)Si0 0 . 5 . 

4. The curable siloxane composition according to Claim 1 , 2 or 3, wherein the organohydrogensiloxane 
is H(CH 3 ) 2 Si(OSi(CH 3 ) 2 ] x OSi(CH 3 ) 2 H f wherein x is within the range of 5 to 20. 

5. The curable siloxane composition according to Claim 1, 2 or 3, wherein the organohydrogensiloxane 
is H(CH 3 ) 2 Si[OSi(CH 3 ) 2 ] x OSi(CH 3 ) 2 H wherein x is within the range of 5 to 20, and said 
organohydrogensiloxane provides an average of 0.5 to 0.95 moles of silicon-bonded hydrogen per mole of 
silicon-bonded vinyl. 

6. The curable siloxane composition according to Claim 1 wherein the platinum catalyst provides 
between 5 and 10 parts of the platinum atom per million parts of the total formulation. 

7. The curable siloxane composition according to Claim 5 wherein the platinum catalyst provides 
between 5 and 10 parts by weight of the platinum atom per million parts by weight of the total formulation. 

8. The cured product of Claim 1, 2 or 3. 

9. The cured product of Claim 7. 
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Patentanspruche 

1. Hartbare SNoxanzusammensetzung enthaltend eine innige Mischung, die im wesentlichen besteht 

aus: 

5 (1) einem Polyorganosiloxan, das dadurch gekennzeicbnet ist daB es im wesentlichen besteht aus 80 
bis 96,5 Mol% von (CH 3 ) 2 SiO, 2,0 bis 10,0 Mol% von C^SiO, 5 , 1,25 bis 6,0 Mol% von (CH 3 ) 3 Si0 0 s und 0,25 
bis 4,0 Mol% von (CH 3 ) 2 (CH 2 =CH)SiO 0 , 5 , 

(2) einem Organohydrogensiloxan, das im Mittel mehr ais ein an Silizium gebundenes 
Wasserstoffatom pro Molekul und nicht mehr ais ein an Silizium gebundenes Wasserstoffatom pro 

10 Siliziumatom und organische Reste aus der Gruppe Alkylreste mit 1 bis 6 Kohlenstoffatomen pro Gruppe, 
Phenylrest und 3,3,3-Trifluorpropylrest aufweist, das Organohydrogensiloxan ergibt im Mittel 0,2 bis 5,6 
Mole von an Silizium gebundenen Wasserstoff pro Mol von an Silizium gebundenen Vinylresten und 

(3) einem Platinkatalysator. 

2. Hartbare SNoxanzusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB das 
is Polyorganosiloxan im wesentlichen besteht aus 87 bis 94 Mol% von (CH 3 ) 2 SiO, 3 bis 6 Mol% CHgSiO, s 2 5 

bis 5 Mol% von (CH 3 ) 3 SiO 0 ,s, und 0,5 bis 2,0 Mol% von (CH 3 ) 2 (CH 2 =CH)SiO 0fS . 

3. Hartbare Siloxanzusammensetzung nach Anspruch 2, dadurch gekennzeichnet, daB das 
Polyorganosiloxan im wesentlichen besteht aus 92 bis 94 Mol% von (CH 3 ) 2 SiO, 3 bis 4 Moi% von CHjjSiO, 5 
2,5 bis 3 Mol% von (CH 3 ) 3 SiO 0 . 5 und 0,5 bis 1 Mol% von (CH 3 ) 2 (CH 2 =CH)SiO 0 , 5 . 

20 4. Hartbare Siloxanzusammensetzung nach Anspruchen 1, 2 oder 3, dadurch gekennzeichnet, daB das 
Organohydrogensiloxan H{CH 3 ) 2 Si[OSi(CH 3 ) 2 ] x OSi(CH 3 ) 2 H ist, wobei x im Bereich von 5 bis 20 ist 

5. Hartbare Siloxanzusammensetzung nach Anspruchen 1, 2 oder 3, dadurch gekennzeichnet, daB das 
Organohydrogensiloxan H(CH 3 ) 2 Si[OSi(CH 3 ) 2 ] x OSi(CH 3 ) 2 H ist, wobei x im Bereich von 5 bis 20 ist und das 
Organohydrogensiloxan im Mittel 0,5 bis 0,95 Mole von an Silizium gebundenen Wasserstoff pro Mol von 

2s an Silizium gebundenen Vinylresten ergibt 

6. Hartbare Siloxanzusammensetzung nach Anspruch 1, dadurch gekennzeichnet, daB der Katalysator 
zwischen 5 und 10 Teilen Platinatome pro Million Teile Gesamtzusammensetzung ergibt 

7. Hartbare Siloxanzusammensetzung nach Anspruch 5, dadurch gekennzeichnet, daB der 
Platinkatalysator zwischen 5 und 10 Gew. Tl. Platinatome pro Million Gew. Tl. Gesamtzusammensetzung 

30 ergibt 

8. Gehartetes Produkt nach Anspruchen 1, 2 oder 3. 

9. Gehartetes Produkt nach Anspruch 7. 
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Revendications 

1. Une composition de siloxanes durcissable comprenant un melange intime constitue essentiellement 

de: » . - p-s. . 

1) un polyorganosiloxane caracterise en ce qu'il consiste essentiellement en 80 a 96,5 moles % de 
(CH 3 ) 2 SiO, 2,0 k 10,0 moles % de C^SiO^, 1,25 a 6,0 moles % de (CH 3 ) 3 SiO 0S , et 0,25 k 4,0 moles % de 

40 (CH 3 ) 2 (CH 2 =CH)Si0 0 . s ; - W 

2) un organohydrogenosiloxane ayant une moyenne de plus d'un atome d'hydrogene Ii6 au silicium 
par molecule et de pas plus d'un atome d'hydrogene lie au silicium par atome de silicium et des radicaux 
organiques choisis dans le groupe forme par les radicaux alkyles ayant de 1 A'6 atomes de carbone par 
radical, phenyle et 3,3,3-trifIuoropropyle, cet organohydrogenosiloxane fournissant de 0,2 k 5,0 moles 

45 d'atomes d'hydrogene lies au silicium par mole de radicaux vinyle Ii6s au silicium; et 

3) un catalyseur au platine. 

2. La composition de siloxanes durcissable selon la revendication 1, dans laquelle ie 
polyorganosiloxane consiste essentiellement en 87 k 94 moles % de (CH 3 ) 2 SiO, 3 a 6 moles % de CHaSiO, 
2,5 a 5 moles % de (CH 3 ) 3 Si0 0f5 , et 0,5 k 2,0 moles % de (CH 3 ) 2 (CH 2 =CH)SiO 0 , 5 . 

so 3. La composition de siloxanes durcissable selon la revendication 2, dans laquelle Ie 
polyorganosiloxane consiste essentiellement en 92 k 94 moles % de (CH 3 ) 2 SiO, 3 a 4 moles % de CH 3 SiO, 
2,5 k 3 moles % de (CH 3 ) 3 Si0 0 , 5 , et 0,5 a 1 mole % de (CH 3 ) 2 (CH 2 =CH)SiO 0>5 . 

4. La composition de siloxanes durcissable selon la revendication 1, 2 ou 3, dans laquelle 
I'organohydrogenosiloxane est H(CH 3 ) 2 Si[OSi(CH 3 ) 2 ] x OSi(CH 3 ) 2 H ou x est dans la gamme de 5 k 20. 

55 5. La composition de siloxanes durcissable selon la revendication 1, 2 ou 3, dans laquelle 
I'organohydrogenosiloxane est H{CH 3 ) 2 Si[OSi(CH 3 ) 2 ] x OSi(CH 3 ) 2 H ou x est dans la gamme de 5 k 20, et ledit 
organohydrogenosiloxane fournit une moyenne de 0,5 a 0,95 moles d'hydrogene lie au silicium par mole 
de radicaux vinyle lies au silicium. 

6. La composition de siloxanes durcissable selon la revendication 1, dans laquelle le catalyseur au 
60 platine fournit entre 5 et 10 parties d'atomes de platine par million de parties de la formulation totale. 

7. La composition de siloxanes durcissable selon la revendication 5, dans laquelle le catalyseur au 
platine fournit entre 5 et 20 parties d'atomes de platine par million de parties de la formulation totale. 

8. Le produit durci de la revendication 1, 2 ou 3. 

9. Le produit durci de la revendication 7. 
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